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(54) Vehicle transmission system with shaft brake 

(57) An automatic transmission system for a vehicle 
having a plurality of drive gears mounted on an input 
shaft, a plurality of driven gears mounted on an output 
shaft and meshing with the drive gears, a torque con- 
verter disposed between a crankshaft of an engine and 
the input shaft, synch romesh mechanisms for synchro- 
nously engaging the drive gears with the driven gears 
and a shift controller for automatically actuating the syn- 
chromesh mechanisms so as to obtain a required gear 
ratio, includes a lock-up clutch incorporated in the 
torque converter for connecting a turbine shaft of the 
torque converter with the crankshaft, an electronically 
controlled throttle valve for automatically operating to re- 
duce a rotation speed of the crank shaft when the gear 
is shifted, a bypass clutch for transmitting torque from 
the input shaft to the output shaft when the gear is shift- 
ed while the electronically controlled throttle valve op- 
erates to reduce a rotation speed of the crankshaft, an 
input clutch provided between an output element of the 
torque converter and the input shaft for selectively con- 
trolling a torque transmission from the crankshaft to the 
input shaft when the gear is shifted, and a brake mech- 
anism provided on an impeller shell of the torque con- 
verter for additionally reducing a rotational speed of the 
crankshaft while the electronically controlled throttle 
valve operates to reduce a rotational speed of the crank- 
shaft. 
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Description 

[0001 ] The present invention relates to a transmission 
system for a vehicle and more particularly to an auto- 
matic transmission whose gear trains are originated 
from those of a conventional manual transmission. 
[0002] Generally, a manual transmission, in which the 
gear is manually shifted, has an input shaft directly con- 
nected to an engine and having a plurality of drive gears 
and has an output shaft having a plurality of driven gears 
paired with the drive gears and connected to drive 
wheels. That Is, there are provided a plurality of shift 
gear trains between the input shaft and the output shaft. 
When gear is changed, after a clutch is disengaged, 
changeover mechanisms such as synchromesh mech- 
anism are manually operated to change over paired shift 
gear trains and then the clutch is engaged. This se- 
quence of manual operations accomplishes a gearshift 
of a vehicle. 

[0003] The manual transmission can be converted in- 
to an automatic transmission by replacing the sequence 
of those manual operations with automatic operations 
using hydraulic actuators. This type of automatic trans- 
mission has advantages such as a small number of 
components, a good transmission efficiency of power 
and the lil<e, compared to a conventional automatic 
transmission primarily constituted by planetary gears, 
friction engagement elements (clutches, brakes) and 
the tike. 

[0004] This type automatic transmission having a plu- 
rality of shift gear trains is-called Automated Manual 
Transmission (hereinafter, referred to as "AMT"). 
[0005] JP-A- 2000-551 84 discloses an AMT including 
a main clutch (dry type dutch) for changing over the con- 
nection of a crank shaft with an input shaft between an 
engagement condition and a disengagement condition 
and a bypass clutch (hydrauiically operated multiple 
disc clutch) for transmitting torque from the Input shaft 
to an output shaft to prevent a so-called "torque drop". 
When the main clutch changes an engagement condi- 
tion, the bypass clutch Is engaged by hydraulic pressure 
so as to prevent an abrupt drop of output torque when 
the gear is shifted and thus a shift shock can be allevi- 
ated. 

[0006] An fiMV having a bypass clutch has an advan- 
tage that an abrupt drop of output torque can be pre- 
vented by the engagement of the bypass clutch at gear- 
shifting. Time for switching over power through the by- 
pass clutch at gearshifting is preferably as short as pos- 
sible. In particular, when the gear is up-shifted during 
high speed revolution of the engine, it is necessary to 
synchronously engage a drive gear with a driven gear 
and reduce the engine speed as fast as possible and as 
accurately as possible in order to smoothly change over 
gear trains doing power transmission by the changeover 
mechanism. That is, in order to accomplish the shift op- 
eration swiftly, it Is necessary to accurately reduce the 
revolution of the input shaft, or the engine speed up to 



a synchronous revolution speed. However, it is difficult 
to reduce the engine speed swiftly and accurately with 
the bypass clutch and the engine control using the elec- 
tronic control throttle valve. 

5 [0007] Hence, JP-A- 4-203669 discloses a technolo- 
gy in which a brake is mounted on the input shaft for the 
purpose of preventing an over-revolution of the engine 
when the gear is up-shifted and a synchronizer clutch is 
operated when the gear is down-shifted. 

10 [0008] However, in this technology, since a clutch is 
released to disconnect power transmission from the en- 
gine to the input shaft at gearshifting, particularly, when 
the gear Is shifted from the 1®* speed ratio to the 2"<* 
speed ratio or from the 2"^ speed ratio to the S""^ speed 

15 ratio, the change of driving force is so large that a shift 
shock can not be eliminated. 

[0009] It is an object of the present invention to pro- 
vide an AMT type automatic transmission system hav- 
ing a bypass clutch capable of changing gears swiftly 

20 and smoothly. 

[001 0] To achieve the object, the automatic transmis- 
sion system having an input shaft, an output shaft, a plu- 
rality of drive gears mounted on the input shaft, a plu- 
rality of driven gears mounted on the output shaft and 

25 meshing with the drive gears, a torque converter dis- 
posed between a crankshaft of an engine and the input 
shaft, synchromesh mechanisms for synchronously en- 
gaging the drive gears with the driven gears and a shift 
controller for automatically actuating the synchromesh 

30 mechanisms so as to obtain a required gear ratio, com- 
prises a lock-up clutch incorporated In the torque con- 
verter between the crankshaft and an output element of 
the torque converter for connecting the crankshaft with 
the input shaft, an electronically controlled throttle valve 

35 for automatically operating to reduce a rotation speed 
of the crankshaft when the gear is shifted so as to 
smoothly synchronize the drive gears with the driven 
gears, a bypass clutch for transmitting torque from the 
input shaft to the output shaft when the gear is shifted, 

40 while the electronically controlled throttle valve operates 
to reduce a rotation speed of the engine, an input clutch 
disposed between the output element of the torque con- 
verter and the Input shaft for selectively controlling a 
torque transmission from the output element of the 

45 torque converter to the input shaft when the gear is shift- 
ed, and a brake mechanism disposed on an impeller 
shell of the torque converter for additionally reducing a 
rotational speed of the crankshaft while the electronical- 
ly controlled throttle valve operates to reduce a rotatlon- 

50 al speed of the crankshaft so as to smoothly and swiftly 
engage the drive gears with the driven gears. 

Fig. 1 is a skeleton diagram showing a transmission 
system for a vehicle according to a first embodiment 
55 of the present invention; 

Fig. 2 is an enlarged sectional view of Fig. 1 ; 
Fig. 3 is a block diagram showing a control circuit 
of a transmission system for a vehicle according to 
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the first embodiment of the present Invention; 
Fig. 4 is a timing chart showing a change of torque 
of an output shaft versus engine speeds at an up- 
shift from the l^t to 2"^ gear ratio; 
Fig. 5 is a skeleton diagram showing a transmission 
system for a vehicle according to a second embod- 
iment of the present invention; 
Fig. 6 is a skeleton diagram showing a transmission 
system for a vehicle according to a third embodi- 
ment of the present invention; 
Fig. 7 is an enlarged sectional view of Fig. 6; 
Fig. 8 is a skeleton diagram showing a transmission 
system for a vehicle according to a fourth embodi- 
ment of the present Invention; 
Fig. 9 is a skeleton diagram showing a transmission 
system for a vehicle according to a fifth embodiment 
of the present invention; 

Fig. 10 is a skeleton diagram showing a transmis- 
sion system for a vehicle according to a sixth em- 
bodiment of the present invention; 
Fig. 11 is an enlarged sectional view of Fig. 10; 
Fig. 12 Is a block diagram showing a control circuit 
of a transmission system for a vehicle according to 
the sixth embodiment of the present Invention; and 
Fig. 13 is a skeleton diagram showing a transmis- 
sion system for a vehicle according to a seventh 
embodiment of the present Invention. 

[0011] Referring now to Fig. 1, an engine 1 is provided 
with an electronk: control throttle valve 2 for electroni- 
cally controlling engine torque and engine speeds. Nor- 
mally, the electronic control throttle valve 2 is opened 
and closed by output signals from an electronic control 
unit (not shown) according to the amount of depression 
of an accelerator pedal (not shown) to control the engine 
1 . Further, when needed, the electronic control throttle 
valve 2 can be opened and closed to control the engine 
1 based on a preestabtished table irrespective of the 
amount of depression of the accelerator pedal. 
[001 2] Further, a transmission system for transmitting 
power of the engine 1 to driving wheels Is exemplified 
as a transmission system used for a four wheel drive 
vehicle in this embodiment. The transmission system is 
mounted on a vehicle in a longitudinal direction thereof 
and has an input shaft 3 connected to the engine 1 and 
an output shaft 4 connected to driving wheels and dis- 
posed In parallel with the input shaft. These input and 
output shafts are arranged in a longitudinal direction of 
the vehicle in a transmission case 5. The input shaft 3 
Is connected through a torque converter 6 to a crank 
shaft 7 of the engine 1. 

[001 3] Drive gears 1 1 , 1 2 for the 1 gear ratio and the 
2"d gear ratio respectively are fixed to the input shaft 3 
and further drive gears 1 3, 1 4 and 1 5 for the 3"*. 4*^ and 
5th gear ratios respectively are rotatably mounted on the 
input shafts. Further, driven gears 21 , 22 for the 1^ and 
2nd gear ratios respectively are rotatably mounted on 
the output shaft 4 and driven gears 23, 24 and 25 for the 



3"*, 4^ and 5**^ gear ratios respectively are fixed to the 
output shaft 4. Respective drive gears 11 to 15 mesh 
with respective driven gears 21 to 25 to form respective 
shift gear trains. The gear Is shifted by changing over 

s the shift gear trains. Further, a drive gear 1 6 for reverse 
speed is secured to the input shaft 1 . 
[0014] The output shaft 4 is provided with a first syn- 
chromesh mechanism 31 between the driven gear 21 
for the 1^ gear ratio and the driven gear 22 for the 2"«* 

10 gear ratio. The Input shaft 3 is provided with a second 
synchromesh mechanism 32 between the drive gear 33 
for the 3"^ gear ratio and the drive gear 14 for the 4*^ 
gear ratio and a third synchromesh mechanism 33 ad- 
jacent to the drive gear 15 for the 5^*^ gear ratio. 

IS [0015] The synchromesh mechanism 31 Includes a 
synchronizer hub 31 a secured to the output shaft 2 and 
a synchronizer sleeve 31b constantly meshing with the 
synchronizer hub 31a. When the synchronizer sleeve 
31 b meshes with a spline 21 a integrally formed with the 

20 driven gear 21 for the 1®^ gear ratio, the gear ratio is 
established to the 1^ gear ratio and when the synchro- 
nizer sleeve 31 b meshes with a spline 22a integrally 
formed with the driven gear 22 for the 2"<' gear ratio, the 
gear ratio is established to the 2"^ gear ratio. 

25 [0016] Other synchromesh mechanisms 32, 33 in- 
clude synchronizer hubs 32a, 33a secured to the input 
shaft 1 and synchronizer sleeves 32b, 33b constantly 
meshing with the synchronizer hubs 32a, 33a, respec- 
tively. When these synchronizer sleeves 32b, 33b are 

30 engaged with either of the corresponding splines 13a, 
14a and 15a, the gear ratio is established to either of 
the 3^** to 5**^ gear ratios. 

[001 7] The traveling In an axial direction and engage- 
ment with the splines 21a, 22a, 13a, 14a and 15a of the 

35 respective synchronizer sleeves 31b, 32b and 33b is 
performed by a hydraulic actuator (not shown). 
[0018] The synchronizer sleeve 31 b of the first syn- 
chromesh mechanism 31 is provided with a driven gear 
26 for reverse speed. Further, an idler gear (not shown) 

40 is slldabty mounted on an Idler shaft (not shown) In par- 
allel with the input and output shafts 3, 4 respectively so 
as to axially travel between positions where the reverse 
driving gear 1 6 is engaged and disengaged with the driv- 
en gear 26. Accordingly, when the idler gear travels to 

45 mesh with the reverse drive gear 16 and the reverse 
driven gear 26 while the synchronizer sleeve 31b is a 
neutral position, the output shaft 4 rotates in a reverse 
direction. 

[0019] The output shaft 4 is hollowed around the cent- 
so er thereof and a front wheel output shaft 34 is incorpo- 
rated in the hollow. The output shaft 4 Is connected with 
the front wheel output shaft 34 through a center differ- 
ential 35 and the front wheel output shaft 34 Is connect- 
ed with a front wheel drive shaft (not shown) through a 
55 front differential 36. Further, the center differential 35 is 
connected with a rear wheel output shaft 39 through a 
drive gear 37 and a driven gear 38 and the rear output 
shaft 39 Is connected with a rear wheel drive shaft (not 
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shown) through a rear differential (not shown). 
[0020] A bypass gear 1 7 of the drive side is rotatably 
mounted on the input shaft 3 and a bypass gear 27 of 
the driven side is secured to the output shaft 4. These 
gears 1 7, 27 are constantly in a meshing condition. The 
input shaft 3 is provided with a bypass clutch 18 which 
comprises a clutch hub 20 fixed to the input shaft 3 and 
a clutch drum 1 9 fixed to the bypass gear 1 7. The clutch 
drum 1 9 is provided with a plurality of clutch discs of the 
drive side and the clutch hub 20 is provided with a plu- 
rality of clutch discs of the driven side. The clutch discs 
of the drive side are disposed in interleaving relation to 
the clutch discs of the driven side. Power of the input 
shaft 3 is transmitted to the output shaft 4 through the 
bypass clutch 18 by pressing those clutch discs by 
means of hydraulic pressure in an axial direction. When 
releasing those clutch discs, power transmission is dis- 
connected between the Input shaft 3 and the output 
shaft 4. 

[0021] As shown in Fig. 2, the torque converter 6 has 
a pump side outer sheil 42 including a pump impeller 41 
and a front cover 43 secured to the outer shell 42. The 
front cover 43 is secured to a drive plate 44 integrally 
connected with the crankshaft 7. A turbine runner 45 dis- 
posed opposite to the pump Impeller 41 is directly con- 
nected with a turbine shaft 46 through a spline. The tur- 
bine shaft 46 is rotatably Incorporated in a hollow sup- 
porting shaft 47 and a stator 49 Is provided on the sup- 
porting shaft 47 through an one-way clutch 48. The 
pump side outer shell 42 and front cover 43 are an input 
element of the torque converter 6 respectively and the 
turbine runner 45 and turbine shaft 46 are an output el- 
ement of the torque converter 6 respectively, 
[0022] A lock-up clutch 51 is fitted over the turbine 
shaft 46 in such a manner that power can be transmitted 
when the lock-up clutch 51 is pressed on the front cover 
43. There is provided an apply chamber 51a to which 
hydraulic pressure is fed to press the loch-up clutch 51 
on the front cover 43 on one side of the lock-up clutch 
51 and there is provided a release chamber 51b from 
which hydraulic pressure is released to disengage the 
lock-up clutch 51 on the other side thereof. When hy- 
draulic pressure is fed to the release chamber 51 b and 
is circulated through the apply chamber 51a, the lock- 
up clutch 51 is released and the torque converter 6 is 
operative. On the other hand, when hydraulic pressure 
is fed to the apply chamber 51 a and hydraulic pressure 
in the release chamber 51b is reduced, a clutch disc 52 
of the lock-up clutch 51 is pressed by the front cover 43 
to produce a lock-up condition. The lock-up clutch 51 is 
engaged when vehicle speed exceeds a specified value 
based on a table parameterizing vehicle speeds and ac- 
celerator pedal opening angles. Thus, power of the 
crankshaft 7 is transmitted to the turbine shaft 46 
through the torque converter 6 or the lock-up clutch 51 . 
[0023] There is provided an input clutch 53 between 
the turbine shaft 46 and the input shaft 3. The input 
clutch 63 comprises a clutch drum 54 fixed to the turbine 



shaft 46 and a clutch hub 55 secured to the input shaft 
3 through a spline. When a clutch drive disc 54a mount- 
ed on the clutch drum 54 Is engaged with a clutch driven 
disc 55a mounted on the clutch hub 55, the turbine shaft 

5 46 is connected with the input shaft 3. When the engage- 
ment is released, the turbine shaft 46 is disconnected 
from the input shaft 3. 

[0024] As shown in Fig. 2, a clutch piston 56 is mount- 
ed In the clutch drum 54. When hydraulic pressure is 
10 supplied to an oil chamber 56a, the clutch drive disc 54a 
is engaged with the clutch driven disc 55a and when hy- 
draulic pressure is stopped to be supplied, the engage- 
ment is released by the spring force of spring member 
67. 

15 [0025] An oil pump 59 is incorporated in a supporting 
wall 58 connected with the transmission case 5. A rotor 
of the oil pump 59 is driveably connected with an exten- 
sion member of the pump side outer shell 42 of the 
torque converter 6 and Is driven by the crankshaft 7 

20 through the pump side outer shell 42. Hydraulic fluid dis- 
charged from the oil pump 59 is supplied to the torque 
converter 6, the bypass clutch 18, the input clutch 53, 
hydraulically operated devices such as the aforesaid hy- 
draulic actuators and lubricating parts after being con- 

25 verted into a hydraulic fluid with a specified hydraulic 
pressure for each device. 

[0026] There Is provided a brake mechanism 61 out- 
side of the outer sheil 42 on the pump side. The brake 
mechanism 61 has a brake disc 82 secured to the outer 

30 shell 42 and a caliper 63 for braking the brake disc 62 
by clamping the disc in between. The caliper 63 is 
mounted on the transmission case 5. 
[0027] As shown in Fig. 2, the caliper 63 is mounted 
on a caliper body 64 secured to the transmission case 

35 5. The caliper body 64 includes two hydraulic cylinders 
65a and 65b which are provided opposite to each other. 
The respective hydraulfe cylinders 65a, 65b have hy- 
draulic pistons 66a, 66b on which brake pads 67a, 67b 
are installed respectively so as to interleave the brake 

40 disc 62. 

[0028] Accordingly, when working fluid is supplied to 
the respective hydraulic cylinders 65a, 65b in accord- 
ance with vehicle operating conditions, the brake disc 
62 contacts the brake pads 67a, 67b to reduce the ro- 
45 tatlon speed of the crankshaft 7. For example, when the 
brake mechanism 61 is operated at an up-shlft. since 
the electronic control throttle valve 2 additionally reduc- 
es the engine speed, the rotation speed of the crank- 
shaft 7 descends to a specified value for a very short 
50 time. As a result, the shift operation can be perfomied 
smoothly and swiftly. Further, since a braking force is 
applied to the crankshaft 7 at a radially remote place on 
the outer shell 42 of the torque converter 6. a large brak- 
ing force can be obtained without applying a large press- 
es ing force on the brake pads 67a, 67b. 

[0029] Refemng to Fig. 3, a shift controller 70 inputs 
a rotational speed of the crankshaft 7 from an engine 
speed sensor 71 , a throttle valve opening angle from a 
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throttle valve opening angle sensor 72, a traveling 
speed of a vehicle from a vehicle speed sensor 73, a 
range of the automatic transmission like drive range, 
neutral range from an Inhibitor switch 74 and a brake 
signal indrcative of an abrupt braking from a brake sen- 
sor 75 by detecting a depression amount of a brake ped- 
al. 

[0030] The bypass clutch 18, the lock-up clutch 51 
and the input clutch 53 are actuated by means of hy- 
draulic pressure regulated by electromagnetic valves 
provided in a valve control unit 76. The valve control unit 
76 Is controlled by signals from the shift controller 70. 
Further, the synchronizer sleeves 31b, 32b and 33b are 
actuated for engagement in the axial direction by a plu- 
rality of hydraulic actuators 77. Regulated hydraulic 
pressure Is supplied to the respective actuators 77 from 
the electromagnetic valves provided in the valve control 
unit 76. The shift controller has a memory in which a 
shift table parameterizing throttle opening angles, vehl- 
cle speeds and the like is stored so as to automatically 
perfomn a shift operation by detecting actual engine 
speeds, accelerator pedal opening angles. vehk:le 
speeds, rotation speed of the output shaft, gear posi- 
tions and the like. 

[0031] When a selector lever provided In the passen- 
ger compartment is positioned at a neutral range under 
an engine operative condition, both lock-up clutch 71 
and input clutch 73 are established In a released condi- 
tion. 

[0032] When the selector lever selects a forward drive 
range, since the selector lever is interlocked with one of 
manual valves (not shown) of a hydraulic control mech- 
anism Incorporated in the transmission system, the In- 
put clutch 53 is engaged by hydraulic pressure supplied 
thereto. At this moment, there Is a sequence to operate 
the input clutch 63. First, an hydraulic actuator slides 
the synchronizer sleeve 31b and engages it with the 
spline 21a to place this shift gear train for the ^^ gear 
ratio In a power transmitting condition. After that, hy- 
draulk: pressure is supplied so as to engage the input 
clutch 53. Thus, engine power is transmitted to the input 
shaft 3 through the torque converter 6 and the input 
clutch 53 to drive the vehicle. Then, engine torque trans- 
mitted to the input shaft 3 is amplified by the torque con- 
verter 6. 

[0033] As the accelerator pedal opening angle in- 
creases, the electronic control throttle valve 2 operates 
and up-shifts are performed. When the vehicle speed 
goes down or when the accelerator pedal is suddenly 
depressed (kick down) , down-shifts are perfonned. The 
gear Is shifted automatically according to shift sched- 
ules programmed in a shift control section. 
[0034] At up-shifting, while the input clutch 53 is re- 
tained. In such a condition as being able to variably 
transmit torque according to vehicle operating condi- 
tions, the bypass clutch 1 8 starts to be engaged and 
then is controlled so as to gradually increase the trans- 
mission torque of the bypass clutch 1 8. For example, 



the engine speed Is reduced to a specified value corre- 
sponding to the 2™* gear ratio by controlling the elec- 
tronic control valve 2 to synchronize and engage the 
synchronizer sleeve 31 b with the spline 22a of the driven 
s gear 22 of 2^ gear ratio. At this moment, when the gear 
is changed, power is transmitted from the input shaft 3 
to the output shaft 4 through the bypass gears 17 and 
27 due to the engagement of the bypass clutch 18 with- 
out shutting off power of the engine and as a result 

10 torque drops can be eliminated at gearshlfting. 

[0035] The input shaft 3 can be synchronously en- 
gaged with the output shaft 4 through the bypass clutch 
18, while a torque drop between the input shaft 3 and 
the output shaft 4 is prevented. Further, when the gear 

IS is up-shifted, since the rotation speed of the Input shaft 
3 can be reduced in short time with accuracy to a spec- 
ified number of revolution by simultaneously operating 
both the brake mechanism 61 and the electronic control 
throttle valve 2, fast synchronous engagements are ob- 

20 talned when the gear trains steps from a low speed 
stage to a high speed stage. On the other hand, when 
the gear Is down-shifted, since the engine speed can be 
raised by the control of the electronic control throttle 
valve 2, the input shaft 3 can be synchronously and 

25 smoothly engaged with the output shaft 4. 

[0036] When the vehicle starts, the input clutch 53 is 
in an engaged condition. Further, when the vehicle trav- 
els, the input clutch 53 is also in an engaged condition. 
When the gear is down-shifted, if the input clutch 53 

30 stays in an engaged condition, drag torque retains en- 
gine speed In a reduced condition. Hence, at down-shift- 
ing, the input clutch 53 is controlled so as to be partially 
engaged, that Is, in a slip condition and as a result it 
becomes possible to increase the engine speed at 

35 down-shifting. 

[0037] For example, when the vehicle travels at low 
or medium speed under a high speed stage such as the 
4*^ or 5*^^ speeds, the riding comfort is exacerbated due 
to the effect of torque fluctuation at low engine speeds. 

40 Under these traveling conditions, when the input clutch 
53 is engaged in a minimum torque transmission condi- 
tion, the Input clutch 53 acts as a dumper and the torque 
fluctuation is prevented from being transmitted to a ve- 
hicle drive train. As a result, the riding comfort is pre- 

45 vented from being exacerbated. 

[0038] Since the lock-up clutch 51 is incorporated in 
the torque converter 6, in order to supply hydraulic pres- 
sure from an electromagnetic valve provided in the vahre 
control unit 76 to the lock-up clutch 51 , a long oil delivery 

50 path is required. Further, since the lock-up clutch 51 is 
operated by a pressure difference between the apply 
chamber 51a and the release chamber 51b, in case 
where oil temperature is low, it takes a long time for the 
lock-up clutch 51 to change over from an engaged con- 

55 dition to a released condition due to the effect of viscos- 
ity of working fluid. As a result, when the engine speed 
goes down while the engine is connected with the input 
shaft 3, engine stalls may occur. 
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[0039] On the other hand, the input clutch 53 is de- 
signed such that when hydraulic pressure Is supplied to 
the oil chamber 56a, the input clutch 53 is engaged and 
when oil is discharged from the oil chamber 56a, the in- 
put clutch 53 Is released. Furthermore, since the input 
clutch 53 is disposed In a place close to an electromag- 
netic valve provided in the valve control unit 76, the oil 
delivery path from the electromagnetic valve to the input 
clutch 53 is shorter than that from the electromagnetic 
valve to the lock-up clutch 51 and as a result the Input 
clutch 53 has a better responsibility than the lock-up 
clutch 51 . Therefore, when abrupt braking Is applied, the 
input clutch 53 Is released while the lock-up clutch 51 is 
engaged. As a result, when the engine speed goes 
down abruptly, engine stalls can be prevented. 
[0040] Fig. 4 is a timing chart showing a time-versus 
change of a torque To of the output shaft 4 and a time- 
versus change of an engine speed Ne when the gear Is 
up-shifted from the 1«* to 2"*^ gear ratio. 
[0041] In the drawing, a shift position Indicates a po- 
sition of the synchronizer sleeve 31 b. That is, the state 
"1st speed" indicates that the synchronizer sleeve 31b 
is engaged with the driven gear 21 through the spline 
21a, the state "Neutral" indicates that the synchronizer 
sleeve 31b is disengaged from the spline 21a, and the 
state "2™* speed" indicates that the synchronizer sleeve 
31b Is engaged with the driven gear 22 through the 
spline 22a. 

[0042] In a power delivery path "I®* gear train", engine 
power Is transmitted to the output shaft only through the 
1 speed gear train and in a power delivery path "Phase 
r, engine power is transmitted to the output shaft 
through both the 1^^ speed gear train and the bypass 
clutch 18. In a power delivery path "Phase II", engine 
power Is transmitted only through the bypass clutch 1 8. 
Further, in a power delivery path "Phase III", power Is 
transmitted through both the 2"*^ speed gear train and 
the bypass dutch 1 8 and in a power delivery path "2™^ 
gear train" .engine power is transmitted only thro ugh the 
gnd speed gear train. 

[0043] When a gear shift is performed, first, hydraulic 
pressure is supplied to the bypass clutch 1 8, a condition 
where power is transmitted through the 1^* speed gear 
train formed by the drive gear 1 1 and the driven gear 21 
changes to a condition of Phase I where power is trans- 
mitted through two power delivery paths, the l^t speed 
gear train and the gear train of the bypass gears 17 and 
27. 

[0044] Since the drive gear 11 of the 1^* gear ratio 
driveably meshes with the driven gear 21 and on the 
other hand the bypass gear 1 7 drives the bypass gear 
27, the bypass gear 1 7 rotates at a higher speed than 
the drive gear 1 1 due to the difference of gear ratios. As 
a result, torque Is transmitted through the gear train of 
the bypass gears 1 7, 27 according to the engagement 
condition of the bypass clutch 1 8. 
[0045] Next, the synchronizer sleeve 31 b transfers to 
a neutral position, namely the Phase 11 condition, in 



which the synchronizer sleeve 31 b meshes only with the 
synchronizer hub 31a. Under the condition, power is 
transmitted from the Input shaft 3 to the output shaft 4 
through the gear train of the bypass gears 17, 27 and at 

5 the same time the rotational speed of the input shaft 3 
is reduced by the closing operation of the electronic con- 
trol throttle valve 2 to synchronize the input shaft 3 with 
the output shaft 4. At this moment, the brake mechanism 
61 operates to brake the crankshaft 7 and as a result 

10 time for synchronizing can be shortened. 

[0046] When the engine rotational speed is reduced 
to a level corresponding to the 2™* speed, a condition 
where the synchronizer sleeve 31b meshes only with 
the synchronizer hub 31 a transfers to a condition where 

15 the synchronizer sleeve 31b meshes with the spline 
22a. As a result, in this condition, Phase 111 condition, 
the power delivery path has two paths, one is a shift gear 
train of the 2™* speed and another is a gear train of the 
bypass gears 1 7, 27. When the synchronizer sleeve 31 b 

20 comes into a meshing condition with the spline 22a, the 
braking torque of the brake mechanism 61 is released 
and no braking force is applied to the crankshaft 7. 
[0047] Under the Phase III condition, when hydraulic 
pressure fed to the bypass clutch 18 is drained to re- 

25 lease the bypass clutch 1 8, an up-shift to the 2^ speed 
is accomplished and then power is transmitted from the 
input shaft 3 to the output shaft 4 through the gear train 
of the 2"*' speed, 

[0048] Thus, the bypass clutch control and the engine 
30 control are performed simultaneously and when the ro- 
tational speed of the engine is reduced to a speed cor- 
responding to the 2"^ speed, the synchronizer sleeve 
31b meshes with the spline 22a. As a result, no gear 
clash occurs and the shift operation can be accom- 
35 plished smoothly. Further, when the synchronizer 
sleeve 31 b is at a neutral position, since power is trans- 
mitted through the bypass clutch 18, so-called "torque 
drop" can be reduced. Particularly, the torque drop be- 
comes noticeable when the gear is up-shifted from the 
40 1 St speed to the 2"<^ speed or from the 2^ speed to the 
3"^ speed. 

[0049] Refemng to Fig. 4, two-dots chain lines indi- 
cate a change of engine speeds when the brake mech- 
anism 61 is inoperative and solid lines indicate a change 

45 of engine speeds when the brake mechanism 61 is op- 
erative. As understood from the difference of these 
changes, when the brake mechanism 61 is operative, 
since time for transmitting power from the Input shaft 3 
to the output shaft 4 only through the bypass clutch 18, 

50 that is, time in the Phase II condition can be shortened 
surely and accurately, the total time for gearshifting can 
be shortened. 

[0050] Fig. 4 shows a change of engine speeds and 
torque when the gear is up-shifted from the 1»* to 2"** 
55 gear ratio. Other up-shift operations such as an opera- 
tion from the 2"^ to 3"* gear ratios and the like are done 
in a similar manner. As understood from Fig. 4, a gear- 
shift operation at up-shifting can be done swiftly. In case 
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where the gear ratio of the bypass gears 17, 27 of the 
bypass clutch 18 is selected to a value corresponding 
to that of the 4^ speed, when the gear is up-shffted to 
high speed stages such as from the 4*^ speed to the 6**» 
speed, the gear may be shifted without involving the by- 
pass clutch 1 8 (with the bypass clutch 1 8 released) , be- 
cause the gear ratio of the bypass gears is near to that 
of the 4^ speed and accordingly the drop of driving force 
is small. 

[0051] On the other hand, when the gear is down- 
shifted, since the drop of output torque is not so notice- 
able, the input clutch 53 may be operated to shut off 
power transmission to the input shaft 3. Further, also 
when the gear is down-shifted, the bypass clutch 1 8 may 
be engaged so as to change over the control between 
power deliveries through two paths and power transmis- 
sion only through the bypass clutch 18 while the engine 
control and the brake control by the brake mechanism 
61 are performed. 

[0052] Fig. 5 is a skeleton diagram showing a trans- 
mission system according to a second embodiment of 
the present invention. The components Identical to the 
first embodiment are denoted by identical reference 
numbers and are not described In detail. 
[0053] In this transmission system, the brake mecha- 
nism 61 is provided on an outer side of the clutch drum 
54 of the input clutch 53. A plurality of spline grooves 81 
having grooves in an axial direction are circumferentially 
formed integrally-with the transmission case 5 and a plu- 
rality of driven discs 81 a are fitted to the spline grooves 
81 . Further, a plurality of drive discs 54b are driveably 
mounted on spline teeth formed on the outer side of the 
clutch drum 54. The drive discs 54b contact the driven 
discs 81 a in an interieaving manner with each other. 
When hydraulic pressure is applied to these drive discs 
54b and the driven discs 8 1 a, an engagement force gen- 
erates between these discs. Brake torque of the brake 
mechanism 61 is regulated by adjusting the engage- 
ment force with hydraulic pressure. As shown in Fig. 5, 
since components of the brake mechanism 61 is coax- 
tally fonned on an outer periphery of the clutch drum 54 
of the input clutch 53, the axial length of the transmission 
system can be shortened, In order to smoothly control 
the rotation of the crankshaft 7 of the transmission sys- 
tem, the brake mechanism 61 is operated while the lock- 
up clutch 51 which is directly connected with the crank- 
shaft 7 is engaged. Thus, since the Input clutch 53 is 
driveably connected with the crankshaft 7, engine power 
can be directly transmitted to the input shaft 3 by engag- 
ing the input clutch 53. As a result, the gear can be shift- 
ed smoothly and fuel economy in medium to high speed 
ranges can be enhanced due to very small loss of power 
transmission. 

[0054] In case of the transmission system of a third 
embodiment shown in Fig. 6 and Fig. 7, the brake mech- 
anism 61 is disposed between the stator 49 of the torque 
converter 6 and the supporting shaft 47 for supporting 
a reaction torque of the stator 49. The brake mechanism 



61 Includes a brake drum 82 secured to the supporting 
shaft 47 through spline fitting and a brake hub 83 fixed 
to the pump side outer shell 42. Brake driven discs 82a 
are mounted on the brake drum 82 and brake drive discs 
5 83a are driveably mounted on the brake hub 83. Further, 
the brake driven discs 82a have contact with the brake 
drive discs 83a. 

[0055] A brake piston 84 is slidably incorporated in the 
brake drum 82. When woridng fluid is fed to an oil cham- 

10 ber 84a, the brake discs 82a and 83a generate an en- 
gagement force. Braking torque of the brake mecha- 
nism 61 is regulated by adjusting the engagement force 
of the brake discs 82a, 83a. The brake piston 84 is sub- 
jected to a biasing force in a releasing direction by a 

IS spring member 85, 

[0056] In this transmission system, since the brake 
mechanism 61 is disposed inside of the stator 49 of the 
torque converter 6, the axial or longitudinal size of the 
transmission system can be shortened. As a result, the 

20 transmission system can be introduced into a variety of 
types of transmission. 

[0057] Fig. 8 is a skeleton diagram showing a trans- 
mission system according to a fourth embodiment. In 
this transmission system, the brake mechanism 61 is 

25 formed between the pump side outer shell 42 of the 
torque converter 6 and the transmission case in the 
same manner as in the first embodiment. On the other 
hand, the lock-up clutch 51 is driveably connected with 
the input shaft 3. When the lock-up clutch 51 is engaged, 

30 the crankshaft 7 is directly connected with the input shaft 
3. The input clutch 53 is incorporated between the tur- 
bine runner 45 of an output element of the torque con- 
verter 6 and the lock-up clutch 51 . 
[0058] The input clutch 53 comprises a clutch drum 

35 54 fixed to the turtDine runner 45, a clutch drive disc 54a 
mounted on the clutch drum 54, a clutch hub 55 which 
is connected to the input shaft 3 and a clutch driven disc 
55a mounted on the clutch hub 55. The rotation of the 
turtDine runner 45 is transmitted to the input shaft 3 

^ through the input clutch 53. Accordingly, in case where 
the input clutch 53 is disengaged and the lock-up clutch 
51 is engaged, or in case where the Input clutch 53 is 
engaged and the lock-up clutch 51 is released, the ro- 
tation of the crankshaft 7 is directly transferred to the 

^5 Input shaft 3. 

[0059] Fig. 9 is a skeleton diagram showing a fifth em- 
bodiment of a transmission system. 
[0060] in this transmission system, the input clutch 53 
is. disposed between an output element of the turi^ine 

50 runner 45 and an input element of the lock-up clutch 51 
in the same manner as in case of Fig, 8 and the brake 
mechanism 61 is provided on an inner periphery surface 
of the stator 49 of the torque converter 6. 
[0061] In these transmission systems shown in Fig. 8 

55 and Fig. 9, since the input clutch 53 and the lock-up 
clutch 51 are integrally incorporated in the torque con- 
verter 6 and the clutch drum of the input clutch 53 is 
driveably connected with the turbine runner 45, the axial 
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or length of the transmission system can be shortened. 
As a result, a variety of transmission types, transversely 
mounted type, longitudinally mounted type and the like, 
can Introduce these transmission systems. 
[0062] The transmission systems described before in 
the second, third, fourth and fifth embodiments have au- 
tomatic transmissions comprising the torque converter 
6, the input clutch 53, the brake mechanism 61, a plu- 
rality of shift gear trains and the'bypass clutch 18 for 
transmitting torque from the input shaft 3 to the output 
shaft 4 when needed. These transmission systems per- 
fomi similar shift operations to the transmission system 
described In the first embodiment. 
[0063] Fig. 10 shows a transmission system accord- 
ing to a sixth embodiment. The transmission system 
comprises a flywheel dumper 90, an input clutch 53, a 
brake mechanism 61 , a plurality of shift gear trains and 
a bypass clutch 1 8, not including a torque converter. 
[0064] As shown In Fig. 10 and Fig. 11 , the flywheel 
dumper 90 comprises a drive plate 91 driveably secured 
to the crankshaft 7 and a driven plate 93 connected with 
the drive plate through a spring member 92 for absorb- 
ing shocks. The driven plate is spline-fitted over a rota- 
tion shaft 94 which is rotatabiy supported by the sup- 
porting wall 58 of the transmission case 5. 
[0065] The input clutch 53 Includes the clutch drum 

54 secured to the rotation shaft 94 and the clutch hub 

55 secured to the Input shaft 3. Similarly to the first em- 
bodiment, there are provided clutch drive discs 54a and 
clutch driven discs 55a interleaving relationship with 
each other between the clutch drum 54 and the clutch 
hub 55. When hydraulic pressure is supplied to the oil 
chamber 56a, the clutch piston 56 presses the clutch 
discs 54a, 55a and as a result an engagement force 
generates between the clutch discs 54a, 55a, thus the 
input clutch 53 being engaged. Further, according to the 
magnitude of hydraulic pressure, applied to the oil 
chamber 56a, the input clutch 53 can retained In any 
conditions from a partially engaged or slip condition to 
a fully engaged condition. When hydraulic pressure is 
stopped to be supplied to the oil chamber 56a, the en- 
gagement force Is lost by the spring member 57, the In- 
put clutch 53 being released. 

[0066] With respect to the brake mechanism, the 
brake disc 62 is fixed to an extension member of the 
drive plate 91 . Accordongly, the brake disc 62 is directly 
connected with the crankshaft 7. Except this, the con- 
struction of the brake mechanism 61 is similar to those 
of the first and fourth embodiments. 
[0067] Fig. 1 2 Is a block diagram showing a shift con- 
trol of a transmission system according to the sixth em- 
bodiment of the present invention. Except that the lock- 
up clutch 51 is deleted, other components such as the 
input clutch 53, the bypass clutch 18, the brake mech- 
anism 61 and the hydraulic actuators 77, operate in the 
same manner as in the aforesaid embodiments. 
[0068] According to this transmission system, since 
the brake mechanism 61 is accommodated outside of 



the outer periphery of the clutch drum 54 of the input 
clutch 53 and provided on the extension member of the 
flywheel dumper 90. the axial size of the transmission 
can be reduced and the requirement of braking torque 

5 can be obtained with compact construction. 

[0069] Fig. 1 3 is a skeleton diagram showing a trans- 
mission system according to a seventh embodiment. 
The transmission system comprises the flywheel dump- 
er 90, an input clutch 53, a brake mechanism 61 , a plu- 

10 rality of shift gear trains and a bypass clutch 18 in the 
same manner as the sixth embodiment. The difference 
between this embodiment and the sixth embodiment Is 
that the brake system of the sixth embodiment is a disc 
brake type and on the other hand the brake system of 

15 the seventh embodiment is a multiple disc brake type of 
which construction is the same as that of the second 
embodiment. 

[0070] According to this transmission system, since 
the brake mechanism 61 is provided around the clutch 
drum 54 of the input clutch 53, an up-sizing of the trans- 
mission in an axial direction In incorporating the brake 
mechanism 61 Into the transmission can be prevented. 
[0071] While the present invention has been dis- 
closed in terms of the preferred embodiments In order 
to facilitate better understanding of the Invention, It 
should be appreciated that the invention can be embod- 
ied in various ways without departing from the principle 
of the invention. Therefore, the invention should be un- 
derstood to include all possible embodiments which can 
be embodied without departing from the principle of the 
invention set out in the appended claims. 



1. An automatic transmission system for a vehicle 
having an Input shaft, an output shaft, a plurality of 
drive gears mounted on said input shaft, a plurality 
of driven gears mounted on said output shaft and 

40 meshing with said drive gears, a torque converter 
disposed between a crankshaft of an engine and 
said input shaft, synchromesh mechanisms for syn- 
chronously engaging, said drive gears with said 
driven gears and a shift controller for automatically 

4S actuating said synchromesh mechanisms so as to 
obtain a required gear ratio, comprising: 

a lock-up clutch incorporated in said torque 
converter between said crankshaft and an out- 
50 put element of said torque converter for con- 

necting said crankshaft with said input shaft; 
an electronically controlled throttle valve for au- 
tomatically operating to reduce a rotation speed 
of said crankshaft when the gear is shifted so 
S5 as to smoothly synchronize said drive gears 

with said driven gears; 

a bypass clutch for transmitting torque from 
said Input shaft to said output shaft when the 
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gear Is shifted, while said electronically control- 
led throttle valve operates to reduce a rotation 
speed of said engine; 

an input clutch disposed between said output 
element of said torque converter and said input s 
shaft for selectively controlling a torque trans- 
mission from said output element of said torque 
converter to said input shaft when the gear is 
shifted; and 

a brake mechanism for additionally reducing a io 
rotational speed of said crankshaft while said 
electronically controlled throttle valve operates 
to reduce a rotational speed of said crankshaft 
so as to smoothly and swiftly engage said drive 
gears with said driven gears. is 

The automatic transmission system according to 
claim 1 , wherein 

said brake mechanism is disposed on an impel- 20 
ler shell of said torque converter between said 
impeller shell and a transmission case. 

The automatic transmission system according to 
claim 1 or 2, wherein 2S 

said brake mechanism is mounted on an a 
clutch drum of said input clutch between said 
clutch drum and a transmission case. 

30 

The automatic transmission system according to 
claim 1 ,2 or 3, wherein 

said brake mechanism is incorporated in said 
torque converter between a member constitut- 35 
ing said impeller shell of said torque converter 
and a fixed member for supporting a reaction 
torque of a stator 

The automate transmission system according to 
claim 1, 2, 3 or 4, wherein 

said input clutch is incorporated in said torque 
converter Integrally with said lock-up clutch. 

45 

An automatic transmission system for a vehicle 
having an input shaft, an output shaft, a plurality of 
drive gears mounted on said input shaft, a plurality 
of driven gears mounted on said output shaft and 
meshing with said drive gears, a flywheel disposed so 
between a crankshaft of an engine and said input 
shaft, synchromesh mechanisms for synchronously 
engaging said drive gears with said driven gears 
and a shift controller for automatically actuating said 
synchromesh mechanisms so as to obtain a re- S5 
quired gear ratio, comprising: 

an electronically controlled throttle valve for au- 



tomatically operating to reduce a rotation speed 
of said crankshaft when the gear is shifted so 
as to smoothly synchronize said drive gears 
with said driven gears; 

a bypass clutch for transmitting torque from 
said input shaft to said output shaft when the 
gear is shifted, while said electron teally control- 
led throttle valve operates to reduce a rotation 
speed of said engine; 

an input clutch is disposed between said fly- 
wheel and said input clutch for selectively con- 
trolling a torque transmission from said output 
element of said torque converter to said input 
shaft when the gear is shifted; and 
a brake mechanism for additionally reducing a 
rotational speed of said crankshaft while said 
electronically controlled throttle valve operates 
to reduce a rotational speed of said crankshaft 
so as to smoothly and swiftly engage said drive 
gears with said driven gears. 

7. The automatic transmission system according to 
claim 6, wherein 

said brake mechanism Is mounted on said fly- 
wheel between said flywheel and a transmis- 
sion case. 

8. The automatic transmission system according to 
claim 6, wherein 

said brake mechanism is mounted on a clutch 
drum of said input clutch between said clutch 
drum and a transmission case. 

9. An automatic transmission system for a vehicle 
having an input shaft, an output shaft, a shift gear 
train provided between said input shaft and said 
output shaft, a coupling device connecting a crank- 
shaft of an engine and said input shaft and a con- 
trollerforconnecting a gear shifting of said gear shift 
train to obtain a required gear ratio, comprising: 

an input clutch provided to control a torque 
transmission to said shift gear train during said 
gear shifting; 

a bypass clutch provided to control a torque 
transmission from said input shaft to said output 
shaft during sard gear shifting; 
an electronically controlled throttle valve of said 
engine operative to reduce a rotation speed of 
said crankshaft during gear shifting, and 
a brake mechanism provided to reduce a rota- 
tional speed of said crankshaft in cooperation 
with said electronically controlled throttle valve 
during said gear shifting. 
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